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Q: Prove that g— = 


From Eq:(3) above: 


1 Pa-Pa* 
Koc. Na 

1 | PA — Pa’ + Pa, — Pa, 
Kog Na 

1 _ Pa Pai , Pai — Pa 
Kog Na Na 

1 _Pa—Pa 707 HCa 
Kog Na Na 

1 _ Pa Fa, , H (Cay - C4) 
Koc NA Na 

1 1 H 


Koc E, dy 


2৮৩ ye 


| Example 14) 
۸ solute (A) is being diffus 
With a liquid flowing as a fj 


Column the gas bulk contair 
Concentration of A is XA= 


The column is operated at | atm and 25 °C and the equilibrium data in such conditions 
are as follow: | 


Js 4 ۱ 
۱ دمر‎ Me. مود‎ d 
ed from a gas mixture of A & B in a wetted wall column 
Im downwards along the wall. At a certain point in the 


15 ۸ of yA=0.38 (mole fraction) and at the liquid bulk the 
0.1 mole fraction. 


The solute A is diffusing through stagnant layer of B and then through non — diffusing 
liquid. Given the individual mass t 


ransfer coefficient for equi — molar mass transfer for 
both gas and liquid phases as: 


Ky = 1.465*10-3 d 
NT 5* m? * mole fraction 
Ky =1.967*1073 02 
— s*m?* mole fraction 
Calculate the interfacial composition and the flux N4. 
Solution 
Since we are dealing with a mass transfer operation throu 
we can not use the slop as: 


KL ba4-»a] 
slop = -- = 
Ky 
But we must use the form: 


Kx 
54774 


Ky 
YA 


N 


gh stagnant layer, therefore 


XAT A, 


Slop = — 


ILM 


Then: . 
1- Draw the equilibrium curve. 


2- Plot point P (yA = 0.38, x4 = 0.1). 

3- Assume yA; y andx dini =I, 

4- Draw a line from point deu a slop of: 
— 1.967 *10 


Kx داس ے‎ --1.342662116 
por = Ky ۵0 
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TENE int (m). 
?- Extent the line until it will intercept the equilibrium curve at point (m) 
6- Read (xj); and (yj) 


(Xu) 70.246 and (yi); = 0.18 
T- Calculate رر‎ Andx,  . 
ILM iM 
(170.1) - (170246) _ 9 4 


7 (ر×-]۔(ر×-لا_‎ 
‘LM in 1-x4 MEE 
7 (1— 0.246) 
And 
5 (ya لوس[‎ -038-0-018 _ 5715346711 
iLM سر‎ 1 (1—0.38 | 
In 1 In -—— —— 
ডি) (1-0.18) - 


8- Recalculate the slop using the equation: 


Ky 
8 -1.967*10-3/0.824847594 _ | 164419871 


Slop = 一 -一 
K 146۴13 
001 


y 
2 Airy 


Since (slop), (slop). 
1- Draw a second line of slop = - 1.164419871 


10- Read (Xai): and (Yai): 
(Xai —0.258 and (Yai = 0.199 


11- Calculate y 478৫ An TA ap 
(1-x4)-(-%4,)_ q-0.0-0-0258 _ 0.818459811 
* Airy 1—x4 is (1—0.1) 
EUM (1—0.258) 
And 

_ (-)4)-0-১4) ^ (179.38) - (10.199) _ 9 10664075 

SSS = 
EA )1-0.199( 


12- Recalculate the slop using the equation: 
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- 0.81845811 


Slop = -—— = = —1.159225845 
vA 1.465*10 4 
77 70664075 


Since (slop), Æ (slop); 
13-Draw a second line of slop = - 1.159225845 
14- Read (Xai and (Yani 
(Xai): 70.257 and (yi): = 0.199 


15- Calculate y 7 ۷م‎ 7 
ILM 


۲ دسا‎ dis -x4) (-0.1)- (1-057) 
In 4 In ————— — 
50 (1—0.257) 
And 
(5১4 1-0 1-»4) (1-038)- (1-0.199) — 0.70664 
Airy 1-)4) | ,.,0-039 
90174) (1—0.199) 


16- Recalculate the slop using the equation: 


y^ -1.967 *102 

X 4. . 

EA LM S — 40.819 _ —1.15846 
1.465*10 y 

Ky 0.70664 
پر‎ 


Since (slop); = (slop)4 

Then we have reached the correct interface composition which is equal to: 
(Xai): 70.257 and (yai) = 0.199 

And 


x4, 9 


Y Ay, = 0.70664 


Slop = 一 


1.4613 
0.70664 


N4=Ky*ly4-ya,)= *“Qa-YA,)= *(0.38=02) 
iLM 
kmol 


di 
N4 =3.1317*10 785 


S 
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A wetted wall column is used to absorbed by water from 6 vol.% in air. The. 
gas flow rate is 2 kmol/min at 1 atm and 20°C. Calculate the overall mass transfer 
coefficient. The data given are: 


The water flow rate to gas flow rate ratio is 1.4. 
৪ The outlet gas concentration is 1.5 ۰ 

۰ The column height is 100 cm. 

۰ The column diameter is 2 cm. 

۰ Henry's constant is 1.3. 


Solution: جا ہہ‎ 
Al ù T 
= kmol - A 
Wa = G(ya, —Ya;) = 1.2 (0.06 — 0.015) = 0.054 9 جم‎ ৮ 
min 5 P 3 A by ^ 
پا نے‎ Fa ہہ‎ 
W 29 107* c مج‎ G-12Kmolmin 
YA; ই 0.015 
A = dL = (3.14) (2*10?) (1) | x) =? 
A 7 0.06283 m? | 
ds ss Ay, — Ay; L- 
n In E XA, 7 
y2 ya, =? , 2) 

Ay; = Ya, — YA, 3 | 
Ay? = ya, — YA, A ہے‎ a 

| air+ 3 الس‎ 

۱ ۱ G = 1.2 Kmol/min (1) 
۱ Ya, = 0.06 

To find (3:51) xA =? 
মি , 1 


G (ya; 742) = L (xa, 一 XA) 


xum I 
ie TO ELS 


1 

NA ہے‎ H 
^i = 34(0.06 - 0.015) + 0 | 0 
X41 = 0.321 Y 
1 * 1 
Ay = Hx, = 1.3 E 

| ۸1 * 0.0321 — 0.04173 M 
YA, = 1192 = 1.3 * 0 = 0 
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Ay: = ya, — yj, = 0.06 — 0.04173 = 0.01827 


— 0.868 
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Ay? = ya, — Ya, = 0.015 — 0 = 0.015 


0.01827 — 0.015 


Ayim = cum — 0.0165 
In |— 


—————— 


0.015 
Wa = Kog A. Ayim 


Wa 9 4ھ‎ 


ا 
 (0.06283)(0.0165)‏ جس۸۷ دھ 06 
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[LIA liquid can be used to selectively absorb one or nee tres 
درس انت ا‎ Et S 


mixture. A gas can be used to selectively desorb or strip one or more components from 
~ = و ی ی ی ی ترسح‎ ^ ———————— a YP وج‎ 
a liquid mixture. ACT 3 
- ۱ হি ۱ دم ام ۱م‎ 
جر‎ hd سی الا‎ N OP شاف‎ 8 565 
B.\The fr ۶ of a component that can be absorbed or stripped in in a countercurrent 
صور‎ WIA) goldi 2) ple عاص‎ 
AA depends on ihe number of equilibrium stages and the absorption factor. 
سوك سي‎ eg, জা লাগ و‎ ^ 7 
P y / EPs ae / iles ৩৬ eui LU کرو دم‎ 
13 Absorption and stripping are most یی‎ conducted in trayed towers equipped 
0t 7 "P 5 - e سیا‎ a عسوا‎ FL EVAS تع لے‎ 


with sieve or valve trays, or in NES packed with random or structured packing. 
তত باصم مخ ةت ہہہے بس سس سم ہہس مت مسمس‎ 
c? P wy سصديم‎ 


To D 
4 Absorbers are most effectively operated at high pressure and low temperature. The 


reverse is true for stripping. However, high costs of gas compression, refrigeration. 
and vacuum often preclude operation at the most thermodynamically favorable 
conditions. 

S]The number of equilibrium جع‎ requires for a selected absorbent or stripping 


aA مل لیف‎ NED FO) cede abs ریا‎ 
路 agent flow rate for the absorption ór shipping of a dilute solution can be determined 
Pe, 一 一 一 -一 一 一 一 一 一 一 -一 一 一 


QU E, CLAD) خط‎ IL ور‎ 
کے‎ from the equilibrium line, and an operating line, using graphical. Algebraic, or 
Numerical methods. Graphical methods, 


6. Packed column height can be estimated using the HTU/NTU concepts, with the 
一 人 人 人 人 س س ہہحھھم ےہ‎ 


latter having a more fundamental theoretical basis in the two-film theory of mass 
transfer, 
62), مرت ره‎ cs ON. ۹۳9 
7. One significant advantage of a packed commis its relatively low pressure drop per 
————————————— == سس سس‎ তত 


unit of packed height, as compared to a trayed . 
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